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As indicated on the title page and in the invroduction, Radiocaktiv, ye
lz6topy v Meditsine i Biologii (Radioactive Isotopes in Medicine and Biology)
by I. I. Ivanov, V. K. Modestov, Yu. M. Shtukkenvery, Ye. F. Romantsev, and

Ye. I. Vorob'yev, Medgiz, Moscow, 1455, 232 pages, Is a practical manual

for scientific workers and ¢linicists whe use radioactive isotopes or come
intc contact with them. This book does not attempt to give a review of re-
search done in individusl countries, nor, in the majority of cases, does it
differentiate between USSR results and results of work done in other countries.
It lacks a systematic bibliography. The date at which cempilation of mate-

rial for the took was completed is indicated by the fact that the element

with the atomic nuwawer 100 (centurium) is referred Lo as having the heaviest

nown atom.

Part 1 (pp 5-103) reviews the physics of the siructure of atoms, of pen-
eirating radicactivity, radiation, and radiometry with perticular attention
to practical calculations end corrections to be made in the values obtained.

Typical examples of calculations are given. In the section on recording

instruments (pp 65-103) detailed informatiocn on the design, characteristics,

and operation of the following devices is given: elpha-particle counter,

beta-particle counters B-1, B-2, T™-20, and TM-40, and gamma-~-radiation

counters AMA and AMM. The measuring devices of the "B" series are cylindrical

counters or counter tubes for beta particles of medium energy, while the
measuring devices of the TM series, referred to as "face" or "end-view"

counters, are to be used for low-energy beta particles and are identical in
design with alpha-particle counters. The TM counters have a micu window at
the end. The AMA device is an argon-methylal-akvodag counter, the cathode

of which is covered with "akvodag," i.e., a conducting graphite coating,

while the words argon and methylal refer to the composition of the gas with

which the counter is filled. The AMM (argon-methylal-copper) coy ter is
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similar to the AMA device in design, except tha* the cathode is coated with
copper. A T-20 counter (p 94) and AML tube counter {p 113) are alsc men-
tioned.

Starting with page U5, the text describes special uses of couniers
(measurement of the radioactivity of liquids with the aid or "B" counters),
the operation of scintillation counters, and counter circuits, together
vith the auxiliary equipment used in these circuits,

Chapter I of Part 2 deals with the arrangement of laboratories ip which

work with radioactive tracers is carried out and metheds of work with these

tracers (pp 104-110), rules Lo be soserved in wor4 with counter assemblies,

Particularly counter assemblies of the "B" type (pp 110-114), methods for

the measurement of the ectivity of oojects Lested in biologlcal experiments

(pp 115—11'0), the calculation of che soncentration of radioactive tracers

and methods of adrministering them in a di, ¢lved state to experimental

animals {pp 11&-121), the breparation of tissue samples for the measurement )

of radioactivity ang mounting of these samples on supports or "targets"

(pp 121-125), scme rules for Carrying out experiments with tagged compounds

In vitro (pp 123-125), possible CITOrs in experiments {pp 125-126), the

interpretation ofr experimental results, particularly from the standpoint of

determining the rate of regeneration of body proteins (op 129-130), paper

chrematography of complands cont@ining radizactive tracer atoms (pp 130-135),

the principle of the method of determining the concentration of a substance

in soluticn by means of redioactive isotopes {(pp 135-135), asutoradiography L

(pp 132-34%). and the principle of working with compounds which contain
} feveral different radicactive isotopes as trucer atom; {(pp h3-145).

As distinguished from Part 1, which nenticns $pecifically only well-
known work done by famous scientists such as Rutherford, oklodovska-Curie,
Einsvein, Mendeleyev, ele., Part 2 reters un several geeasions to less
known and more recent work carried cut by U3ZR and other investigators,
Wwith emphasis on results obtained by USSR investigators. Thus, in the section
On experiments with radiosctive isotopes in vitre (pp 122125}, a comment
by V. N. Orekhovich 15 Inciuded; the sestion on possible errors in carrying
out experiments (p 125) contains a stetement by A. Ye. Braunshteyn; in the
directions for chromatoyraphic work {pp 13C-133), procedures devised by T. 3.
Pashkina and 2. I Zhulancva are deseribed; and in the section on auto-
radiography (pp 13u-143), which has been written by Ye. V. Erleksova, ref-
erences are made 4o work done Ly herselif, B. K. Tarusov, L. V. Mysovskiy, i
and A. P. Zhdanov. i

In Part 3, references tc USSR WOrx are also relatively 1‘regttent. On .
page 172 (tables 15 and 1) the maximun permissible doses of Na®' in elinical : |
work are given on the basic of calenwlavions made by #. G. Gusev, who elso
calculated the activitics of 32 radioactive {sclopes listed in Appendix 1.

In the section on the application of radlcactive iodine in Investigations of
the functional condition of the thyreid lana (pp 172-177), veork by N. A. :

Gabelova is menticned. This scetion alse refersy to the use of counter tubes ' {
AMM-L, AMM-Z, and V-2, the latter possibly beins a misprint for B-2. In
Chapter III of Part 3, detailed spec!ficutions for disodiwn orthophosphate
containing radioactive phosphorus and supplicd for therapeutic use are glven.
To aid in the calculation of doses of radicactive rhosphorus to be admin-
istered to patients, a table drawn up by V. A. Petrov 1g reproduced (Table 23,
p 183). Directions for therapeutic procedures involving use of radioactive
phosphorus in the treatment of leukoses (pp 167-15¢) are apparently based

on USSR expericnce, because administration of hematopen (a USSR drug) is
recommended. It is stated in the directions for the treatment of erythremia
that the radioactive phosphorus preparation supplied by the USSR industry

for therapeutic usc at present {i.e., disodiun orthophosphate) should be
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administered internally by the peroral method only and not given subcuta- | 3 m
neously (p 105). Directions for the calculation of doses of radioactive R

Phosphorus according to a procedure by V. 4. Petrov and Yc. A. Libermap are i
given in a section on the therapy of capillary angiomas by the external i

application of disodium orthophosphate (pp 150-194). i
i .:

Part 4 ig interspersed with references to USSR work to a s5ti{1l greater .

extent than Part 3- It does not contain any references to work done outside A

the USSR. Ip Chapter I of Part b acute radiation sickness is described on

the basis of information ziven in the book Ostryy Luchevoy Sindrom (The

Syndrome of Acute Radiation Sickuess) by p. Gempel'man, G. Lisko, and ]
D. Gofman, publisheq in 3954, A typical case history of acute radiation

sickness resulting from contact wigh 2 nuclear reactor is described, but no ‘
therapeut L measures are mentioned. The Section on subacute radiation sick-

ness and skin injuries in thapters 11 and IIT also lacks information on

therapeut j¢ measures. In Chapter 1V, whiczh dealc with measures to be taken

for the Protection of persomnel worxing with radicactive isotopes, clean-

liness ang regular medical inspection are emphasized. 1In connection with

nedical eXaminations, the official directions entitled Instruktsiya po

Provedeniyu Periodicheskikh Meditsinsxikh Osmotrov Lits, Rabotayushehikh s

Radioktivnymi Izoto ami (Instruction on Carrying Out Medical Examination of

Persons Who Work With Radiocuctive Isotopes) is mentioned. It g pointed

out that benetrating radiation Lirst or' 211 affecty hcmopoicsis, S0 that

resular blood exaninations are necessary. The changes in the blood and blood

formation processes which take place under the effect of ionlzing radiation

are outlined on the basis of the text of the book Krovetvoreniye i ;
Ionizlruyushchaya Radiatsiya (Hemopoiesis and Ionizing Radiation) by A. P.

Yegoroy ana v. v, Bochkarev, Medgiz, 1054 (footnote to Chapter II).

Before discussing protection against externa] radiation (pp 205-210), .
pProtection against external contaminat {on with radicactive substances
(pp 210-211), and protection dgalnst {nhalation of radioactive dusts (p 211),
the authors point ouy in Chopter IV that rescrption of radioactive SUou vances
45 a result of swallowing or inhaling them is more dangerous than exposuge
tg. external radiation. They discuss the manner in which the isotopes Co 0,
P77, and Ji31 450 deposiced In the body after resorpiion. The variables which
determine the nature of the action of radioactive substances on the body are
listed on the basis of a statement atiribucted to 3. M. Gorodinskiy and G. M.
Parxhomenko.

In the section or Chepter IV dealing with protection against external
radiation, directions are given for the calculation of the thickness of pro-
tective shiclds and of the walls of container;. A table showing the thickness .
of the lagyers of air, water, and aluminum which protect against beta particles
of different energies is embodied in the text (Table 31, p 2056). This table
has been taken from N. G. Gusev, Sanitarnyye Pravila 1 Normy pri Rabote s
Radioaktivnymi Izotopani (Sanitury Rules and Gtandards in Work With Radio-
actlive Isotopes). Accordin: to a footnote, the values contained in the
table have been calculated by Gusev. The text furthey contains a nomogram
for the calculation of safe distances from a source of gamna radiation and
a nomogram for the calculation of the thickness of lead shields that give
protection against ;omma radiation. These nomograms {Pigures $2-83, pp 206-
209) are also taken from Guscv's book.

The section or Chapter 1V which deals with Protection against external
contamination with radicactive substances conteins the recommendation that
the soap OP-10, a product manufactured by enterprises of the Ministry of
Chemical Industry, be used when it is necessary to remove radioactive sulfur
or radiocactive phosphorus from one's hands. The section on the protection
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against radioactive dust recommends that respirators with easlly replaceable
Tilters F-45 and F-46 be used when the danger of exposure to redioactive
dust exists.

The section (pp 215-216) of Chapter V (pp 212-216) in which information
1s given on the maximum permissible amounts of radiation to which persons
working with radioactive substances may be exposed” states that the permis-
sible amowrt of external gamma-radiation ir 0.05 r per-vorking day, that
the maximum amount of e ternal beta radiation is 0.05 of a roentgen physical
equivalent (rpe or "fer" ip Russian) per day, and that in exceptional cases
the daily amount of radiation may be increased, but should not exceed 0.05
I or 0.05 rpe. The text of this section goes on to say that the maximum
amount of radiation to which the hands are exposed may be greater by a factor

of floors, walls, ang other surfaces in laboratories is given as 10,000 beta
Particles per minute emitted from a surface of 150 square centimeters and
that due to the contamination of hands as 1,000 beta particles per minute
emitted from the surface of the palm. The hipghest permissible concentration
of radioactive isotopes in drinking water is stated to be 1077 curies per
liter and in the air of leboratories (in the form of dust op gas) 10-11
curies per liter.
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